Functional selectivity in cannabinoid signaling.
Cannabinoid (CB) agonists exhibit numerous potentially useful pharmacological properties, but unwanted side effects limit their use in clinical practice. Thus, novel strategies are needed to identify potential CB pharmaceuticals with fewer side effects. Activated CB receptors initiate multiple parallel intracellular signal transduction cascades. In the present paper we will review experimental data indicating that structurally different classes of CB agonists may exhibit selectivity toward individual subsets of intracellular signaling pathways. In support of this, recent findings indicate that chemically distinct classes of CB agonists frequently differ in their rank order of potency to produce analgesia versus other central nervous system effects in vivo. Structurally different agonists were also found to differ in their abilities to activate individual G protein types in vitro. Since it was suggested earlier that structurally distinct CB agonists may interact differently with the CB receptors, it has been hypothesized that different classes of cannabinoid agonists may stabilize unique active CB receptor conformations, leading to functional selectivity in CB receptor signaling. In order to obtain a direct proof for this hypothesis, we recently employed a highly sensitive biophysical method, plasmon-waveguide resonance (PWR) spectroscopy. PWR experiments have provided a direct proof that structurally different CB agonists produce qualitatively distinct changes in the shape and/or membrane orientation of the CB1 receptors, leading to functional selectivity in G protein activation. We expect that by identification of CB agonists that selectively activate preferred intracellular signaling pathways novel pharmacological lead structures can be identified for the design of improved CB analgesics with fewer side effects.